1,4-Diamino-2-butyne as the mechanism-based pea diamine oxidase inhibitor.
1,4-Diamino-2-butyne is a mechanism-based inhibitor of diamine oxidase (EC 1.4.3.6) from pea cotyledons. It shows saturation kinetics Km = 1 mM like a substrate, but its interaction leads to time-dependent loss of enzyme activity which is not restored by gel filtration. The substrate 1,4-diaminobutane and the competitive inhibitor 1,4-diamino-2-butanone protect the enzyme against inactivation. Changes in the enzyme electronic spectra with 1,4-diamino-2-butyne were found. The mechanism of the interaction involves an intermediate aminoallenic compound, which is formed with covalent bound pyrrole in the reaction of the nucleophile with the enzyme. The presence of a pyrrole in the inactivated enzyme was confirmed by reaction with Ehrlich's reagent. The kinetic data obtained in this study indicate that 1,4-diamino-2-butyne is a mechanism-based inactivator with number of turnovers, r = 17 and characteristic constants K' = 0.32 mM and k(in) = 4.89 min-1.